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Objectives. We tested the assumption that average job retention duration is
shorter for physicians in rural health professional shortage areas (HPSAs) than
for physicians in rural non-HPSAs.
Methods. In 1991, we surveyed nationally representative samples of primary
care physicians who recently had moved to rural HPSAs and non-HPSAs who
were without service obligations. We resurveyed these physicians in 1996 and
1997 to learn of any job changes.
Results. Physicians in rural HPSAs (n=308) demonstrated retention similar to
that of the non-HPSA cohort (n=197) (hazard ratio for leaving=1.28; 95% confi-
dence interval=0.97, 1.69; P=.08), even with adjustments for group demographic
differences (P=.24).
Conclusions. Average retention duration for generalist physicians in rural
HPSAs is identical to or slightly shorter than for those in rural non-HPSAs. Poor
recruitment is likely to be the principal dynamic underlying local rural shortages.
(Am J Public Health. 2004;94:1723–1729)
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retained within the full range of practice set-
tings found in shortage areas, including pri-
vate, public, and nonprofit and large and small
practices. Li8 studied turnover for physicians
in HPSAs, and Kindig10 assessed turnover in
very small counties; both concluded that
turnover differed minimally from that in non-
HPSAs and more populated rural counties.
Perhaps then, retention only appears to be a
more frequent problem in underserved areas,
possibly because its consequences there are
more immediately and painfully evident.
Regardless of whether retention is espe-
cially poor in rural underserved areas, little is
known about why physicians leave these sites
when they do so and how they can be coaxed
to stay. When asked, physicians in rural areas
report that their retention is affected by local
poverty, social and professional isolation, a
lack of amenities, and the hardships of rural
work—long hours, frequent on-call shifts, and
low income.18–22 Because of the especially
challenging community and work conditions
often found in underserved rural areas, these
factors are generally assumed to be particu-
larly salient there.23 However, it is primarily
perceptions that link these factors to retention
in underserved areas, and perceptions can be
inaccurate.24,25
We report data on the retention behavior
of primary care physicians working without
service obligations in rural HPSAs in all kinds
of practice situations. We compared their re-
tention to that of primary care physicians
working contemporaneously in non-HPSA
rural areas. To identify promising approaches
for promoting retention, we assessed how
retention in HPSAs varied with the character-




We used the American Medical Association’s
Physician Masterfile listing of all US physicians
to compare sequential end-of-year files from
1986 through 1990 to identify all practicing
family physicians, pediatricians, general in-
ternists, and general practitioners who ap-
peared at a nonmetropolitan zip code in the
continental United States where they had not
been the previous year, thus appearing to have
moved to a rural address that year.14 Physicians
listed in the National Health Service Corps’s
files of its obligated physicians were eliminated.
We randomly selected 1000 of the 1938 who
appeared to have moved to HPSAs and 600 of
In spite of the many public programs devel-
oped to recruit and retain physicians in rural
areas, physician scarcities continue to
threaten health care delivery in many rural
communities in the United States.1 The fed-
eral Health Professional Shortage Area
(HPSA)2 designation identifies 2100 rural
areas as underserved. The general under-
standing about physician shortage areas, and
the fundamental rationale for recruitment and
retention programs,3–6 is that these communi-
ties suffer from both the inability to recruit a
sufficient number of physicians and the in-
ability to retain those they have. We question
whether this dual assumption is accurate.
Low physician-to-population ratios, the hall-
mark of underserved areas, reflect only practi-
tioner counts at a given point in time without
revealing specifically how often physicians
move into and out of these areas. Over time,
either inadequate inflow (low recruitment
rates) or excessive outflow (low retention
rates) alone can yield practitioner shortages.
Understanding whether shortages arise
from deficiencies in both recruitment and re-
tention is fundamental to creating informed
remedies. We are aware of 2 studies that have
assessed recruitment into US underserved
areas; both concluded that, indeed, fewer
primary care physicians move to HPSAs than
to other rural areas.7,8 Similarly, in reports of
physicians’ movement into the least populated
rural settings—areas that are generally under-
served9–11—in-migration was lower than in
more populated rural settings.7,12
Studies of retention in underserved areas—
the focus of our study—generally have been
limited to assessments of physicians working
under service obligations to the National
Health Service Corps and in special settings
such as Indian Health Service sites and com-
munity health centers.13–17 Few data charac-
terize how long physicians working without
obligations, who constitute the majority of
practitioners in rural underserved areas,14 are
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the 6348 physicians who appeared to have
moved to non-HPSA rural areas; the smaller
non-HPSA sample was needed for comparison
only. Samples were selected after stratifying the
HPSA and non-HPSA groups by age, specialty,
and US region, specifically the Southeast versus
other regions combined.
We sent the 1600 sampled physicians up to
3 survey mailings in 1991. Of these physi-
cians, 87 were never located; 465 did not re-
spond; and 349 responded but were found to
be ineligible because they had not moved to a
town with a population of less than 50000
during the targeted years, were serving in the
National Health Service Corps or military,
were not practicing primary care, or had died.
The remaining 699 eligible subjects returned
completed questionnaires—an estimated
70.9% of those who were both located and
met eligibility criteria.26 Response rates were
comparable for the HPSA (71.0%) and non-
HPSA (70.8%) cohorts but were lower for
younger physicians, internists, and physicians
in the Southeast.
Respondents provided personal demo-
graphic information and identified the first
rural practice to which they moved between
1987 and 1990—their “index practice”—
specifying its location and their employment
dates and describing their practices and
work there.
In 1996 and 1997, we used the updated
Physician Masterfile to relocate the 699 re-
spondents to the 1991 survey. We resurveyed
the physicians by mail, phone, and fax to
learn the locations and dates of where they
had worked since 1991. Combining responses
to the original 1991 and follow-up 1996/
1997 surveys enabled us to calculate the
exact number of months that 681 of the 699
original respondents (97.4%) remained in
their index rural practices.
For these retention analyses, we eliminated
194 of the 699 original respondents based
on the locations of their index practices and
circumstances of their work. Those excluded
were (a) 43 respondents whose practices
were determined to be in remote areas of
metropolitan counties (1986 Office of Man-
agement and Budget metropolitan criteria);
(b) 19 respondents whose practices were in
towns with a population of more than
35000, larger than generally accepted no-
tions of rural; (c) 130 respondents who re-
ported that they were completing service obli-
gations, typically to states; (d) 30 respondents
working in non–primary care positions such
as emergency care or full-time teaching; and
(e) 44 respondents working fewer than 25
hours in the office each week (categories not
mutually exclusive). A relatively uniform co-
hort of 505 nonobligated practicing rural
generalist respondents remained for analysis;
308 worked in HPSAs and 197 worked in
non-HPSA communities.
We used the Health Resources and Services
Administration’s Area Resource File27 to ap-
pend 1990 data characterizing the counties
where physicians worked. Data on town popula-
tions were imported from the 1990 US Census.
Analyses
We used the SUDAAN statistical software
package (8.0.0 for PC, Research Triangle Insti-
tute, Research Triangle Park, NC), which was
designed to analyze survey data from complex
samples, including longitudinal analyses. All
statistical analyses were weighted to account
for sampling probabilities and subgroup re-
sponse rates to the 1991 survey. A P value
of .05 was set as the level of statistical signifi-
cance for all comparisons.
We defined retention duration as the num-
ber of months from the date physicians began
working in their index practices, as reported
in the 1991 survey, through the date they
stopped working there, as reported in 1996
or 1997.
We used statistical tests that accounted
for the sampling design and for which ap-
proximately normal or χ2 distributions were
applicable to compare HPSA and non-
HPSA cohorts on physician, practice, job,
and community characteristics commonly
thought to affect retention. We dichoto-
mized or trichotomized continuous variables
reflecting income, on-call frequency, and
non-call work hours because we anticipated
that their relationships with retention would
not be linear over their entire range. We
used Cox proportional hazard models, ap-
plied in a manner that accounted for the
sampling design, to test for differences in
the retention duration of the HPSA and
non-HPSA cohorts and to identify the corre-
lates of retention within the HPSA cohort.28
Kaplan–Meier survival estimate plots, also
weighted, were used to visually contrast the
retention of physician subgroups.
Because secondary criteria are used in
making HPSA designations—measures of pop-
ulation economic, cultural, and linguistic
needs, and travel distances to nearby commu-
nities29—we wondered whether associations
between areas of physician scarcity and
shorter retention might be obscured in com-
parisons of HPSA and non-HPSA retention.
We therefore also tested for retention differ-
ences with a second, purer measure of physi-
cian availability: we grouped the physicians of
the HPSA and non-HPSA cohorts together
and compared the retention duration of those
working in counties arrayed into 4 quartiles
of primary care physician–to-population ra-
tios with a Cox proportional hazards model.
RESULTS
Description of the Study Populations
These rural generalist physicians were typi-
cally young, male, and non-Hispanic White
(Table 1). The HPSA and non-HPSA groups
were generally similar in their backgrounds,
personal characteristics, and primary care
specialty proportions.
As expected, the HPSA cohort worked in
smaller towns than the non-HPSA cohort
(mean population 4926 vs 11985, respec-
tively, P< .001 ) and in counties with fewer
primary care physicians per 100000 popu-
lation (15.1 vs 29.1, P < .001 ) and lower
mean per capita incomes ($12436 vs
$14172, P < .001 ).
More than 40% of each group worked in
practices they owned, and somewhat fewer
worked in for-profit entities owned by oth-
ers. Physicians in HPSAs were more likely
to work for nonprofit organizations (17.5%
vs 6.3%, P < .001 ) and in solo practices
(42.4% vs 25.4%, P < .001 ). In addition,
HPSA physicians more often worked 3 or
more nights on-call each week than the non-
HPSA cohort (64.2% vs 45.6%, P = .001 ).
The groups had comparable non-call work
hours and incomes.
Retention Patterns
Retention in the HPSA and non-HPSA
groups was comparable: Figure 1 shows that
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TABLE 1—HPSA and non-HPSA Physician Cohorts, Communities, and Index Practicesa: 1991
HPSA Non-HPSA
Cohort Cohort
(n = 308) (n = 197) P
Physician Characteristics
Mean age when arriving at index practice, y 36.7 35.4 .08
Men, no. (%) 240 (76.9) 155 (80.2) .45
Non-Hispanic White, no. (%) 259 (81.6) 174 (88.5) .07
Has children aged younger than 18 y, no. (%) 199 (61.3) 140 (72.4) .03
Rural upbringing, no. (%) 152 (48.7) 95 (48.6) .98
Raised or trained in state of index practice, no. (%) 156 (48.9) 103 (55.2) .22
International medical school graduate, no. (%) 51 (20.9) 26 (14.9) .19
Specialty, no. (%)
Family practice 189 (53.1) 100 (48.0) .20
Internal medicine 65 (25.7) 52 (29.5) .24
Pediatrics 29 (10.0) 32 (15.0) .02
General practice 25 (11.2) 13 (7.4) .33
Prior practice experience, no. (%) 165 (58.0) 111 (54.1) .40
Community Characteristics
Town population, mean 4926 11 985 <.001
County features
Population Black, Hispanic, Asian, or Native American, % 19.5 15.7 .07
Per capita income, mean $ 12 436 14 172 <.001
Adjacent to metropolitan county, no. (%) 131 (46.6) 92 (48.8) .68
Primary care physicians per 100 000 population, mean 15.1 29.1 <.001
Practice and Job Characteristics
Practice ownership, no. (%)
Owner is the respondent physician 125 (43.0) 82 (46.9) .46
Owner is a hospital, other physicians, or other for-profit entity 117 (39.9) 92 (47.0) .18
Owner is a nonprofit organization 55 (17.5) 11 (6.3) <.001
Solo practice, no. (%) 124 (42.4) 45 (25.4) <.001
Work hours, no. (%)
On-call 3 or more times per week 176 (64.2) 82 (45.6) .001
Non-call work hours more than 50 per week 146 (47.6) 100 (56.5) .11
Starting income, $, no. (%)
< 60 000 107 (40.2) 70 (40.2) .99
> 80 000 70 (21.8) 29 (15.6) .12
Note. HPSA = health professional shortage area.
aAll percentages, mean values, and statistical comparisons are weighted. Counts are not weighted.
the relative risk of leaving at each point in
time (the hazard ratio) for the HPSA cohort
relative to the non-HPSA cohort was 1.28
(95% confidence interval [CI] = 0.97, 1.69,
P = .08). The retention of the HPSA and
non-HPSA cohorts remained statistically
comparable after adjusting for the personal
characteristics on which the physicians of
the 2 groups differed or nearly differed
statistically—age, race/ethnicity, having
children, and international versus US med-
ical school attendance (adjusted hazard
ratio, 1.19; 95% CI = 0.89, 1.58, P = . 24).
We also compared retention for counties
grouped into quartiles of primary care
physician–to-population ratios (Figure 2).
We found no significant differences in reten-
tion across the 4 quartiles of this second
measure of physician availability (P = .70 for
equality of hazard ratios).
Correlates of Retention for the HPSA
Cohort
Among the personal and professional char-
acteristics of HPSA physicians, only parenting
a minor-age child and working in a state where
one grew up or trained correlated with longer
retention (Table 2, Model 1). Other individual
characteristics—gender, race/ethnicity, age,
rural upbringing, international versus US
medical school attendance, medical specialty,
and prior practice experience—were unrelated
to how long physicians remained in their
rural, underserved area practices. Town size
and county characteristics (population size,
racial/ethnic composition, mean income, phy-
sician density) were unrelated to retention for
these HPSA physicians (Table 2, Model 2).
Among characteristics of HPSA physicians’
practices and jobs, retention was longer for
those who owned their practices and those
on-call 2 or fewer times per week (Table 2,
Model 3). When all physician, community,
and practice variables were tested together
(Table 2, Model 4), 1 new retention correlate
emerged: general practitioners were found to
be significantly more likely than family physi-
cians to leave their practices.
Because retention data were available for
nearly all physicians for the first 8 years in
their index practices but for fewer subjects
thereafter, the tails of the survival curves
could be estimated with less certainty than for
earlier years. We repeated Table 2’s models of
retention correlates with data for physicians’
first 8 years only; the findings did not change.
We also verified that the number of vari-
ables included in the full survival model
(Table 2, Model 4) did not exceed the capacity
of the sample size. We reduced this model to
include only the 9 variables associated with
retention below the P=.25 level of signifi-
cance in any of the 3 smaller models of physi-
cian, community, and practice/job variables.
The same previously significant correlates re-
mained in this reduced-form model, but those
working in a county adjacent to a metropoli-
tan county also were found to leave sooner
(hazard ratio=1.48; P=.04).
DISCUSSION
Contrary to common belief, these data indi-
cate that retention for generalist physicians is
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Years in Index Practice
FIGURE 1—Retention “survival” curves for primary care physicians in rural HPSA (n=300)


























FIGURE 2—Retention of physicians grouped by quartiles of county primary care
physician–to-population ratios (n=485).
minimally, if at all, different in rural HPSAs
and rural non-HPSAs. Therefore, these data
suggest that poor retention generally is not
the reason that some rural communities de-
velop physician shortages. Coupled with the
findings of earlier studies that fewer physi-
cians move into shortage areas,7,8,12 we con-
cluded that the principal dynamic by which
rural shortage areas emerge is simply that too
few physicians are recruited. Retention issues
generally do not worsen relative physician
scarcities in rural shortage areas created by
poor recruitment. This study does not address
physician retention in rural areas relative to
that in urban areas, but we noted that 3 of
the 4 relevant studies we are aware of found
no differences in rural and urban reten-
tion,17,30,31 and the 4th found slightly longer
retention in rural areas.32
As previous studies have found for physi-
cians in similar settings,10,13,30,31 retention for
this study’s rural HPSA physicians was gener-
ally unrelated to community socioeconomic
indicators; specifically, it was unrelated to
local per capita incomes, population racial/
ethnic compositions, and town sizes. In previ-
ous recruitment studies, these community fea-
tures repeatedly have been found to correlate
with physician in-migration rates and preva-
lence counts.4,7,30,33 Apparently, social and
professional amenities and the economic vital-
ity of communities attract physicians but do
not influence their subsequent retention. Simi-
larly, the personal characteristics of physicians
previously shown to predict rural recruitment—
rural upbringing, male gender, family medi-
cine specialty1,34–38—were generally unrelated
to how long generalists in this study remained
in underserved area practices. Prior studies of
retention in nonunderserved rural areas also
have found that the characteristics of the atyp-
ical, 1-out-of-10 physician who chooses a rural
practice do not characterize those who will
remain longer.17,20,30,38,39 Recruiting and re-
taining are thus distinct processes.
In this study, physicians who owned their
practices and those on-call 2 or fewer times
per week remained longer. We theorize that
buying a practice is a marker of greater
commitment from the outset and that buy-
ing a practice in and of itself makes physi-
cians more committed to both their prac-
tices and communities. Further, it can be
difficult to sell a rural practice when a physi-
cian wishes to move on. Physicians’ com-
plaints in earlier studies40 about the around-
the-clock strain of rural practice may
explain why those in this study who were
on-call more often left sooner.
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TABLE 2—Correlates of Leaving Sooner vs. Later Among Primary Care Physicians in Rural HPSA Practicesa
Partial Models
Model 1: Physician Model 2: Community Model 3: Practice and Job Model 4: All
Characteristics Characteristics Characteristics Characteristics
(n = 288) (n = 291) (n = 277) (n = 259)
Hazard Hazard Hazard Hazard
Ratio P Ratio P Ratio P Ratio P
Physician Characteristics
Men 1.00 .99 — — 1.10 .70
Non–Hispanic White 1.04 .88 — — 0.88 .57
Age (per 10 y) 0.85 .28 — — 0.79 .14
Has children aged younger than 18 y 0.61 .02 — — 0.63 .05
Rural upbringing 0.79 .20 — — 0.73 .11
Raised or trained in state of index practice 0.67 .04 0.69 .05
International medical school graduate 0.82 .46 — — 0.86 .60
Internal medicine specialty (vs family practice) 1.19 .41 — — 1.16 .52
Pediatrics specialty (vs family practice) 0.87 .70 — — 0.85 .69
General practice specialty (vs family practice) 1.76 .10 — — 2.52 .01
Prior practice experience 0.92 .67 — — 1.06 .80
Community Characteristics
Town population (per 1000) — 0.98 .22 — 0.99 .41
County population percentage Black, Hispanic, — 1.02 .63 — 1.01 .82
Asian, or Native American (per 10%)
County per capita income (per $1000) — 1.04 .42 — 1.04 .35
County adjacent to metropolitan county — 1.32 .17 — 1.31 .21
County primary care physicians per 100 000 — 0.98 .78 — 0.93 .22
population (per 10 physicians)
Practice and Job Characteristics
Respondent owns the practice (vs practice is — — 0.42 <.001 0.45 .001
for-profit and owned by others)
Practice is nonprofit (vs practice is for profit — — 0.91 .65 0.95 .83
and owned by others)
Solo practice (vs group) — — 0.92 .70 0.85 .46
On-call 3 or more days per week — — 1.64 .01 1.75 .008
Non-call work hours more than 50 per week — — 1.03 .89 0.98 .93
Starting income less than $60 000 — — 1.33 .17 1.35 .22
(vs $60 000–80 000)
Starting income greater than $80 000 — — 1.16 .47 1.05 .83
(vs $60 000–80 000)
Overall model Wald F statistic 2.26 1.14 3.17 2.21
Model P value .01 .34 .003 .001
Note. HPSA = health professional shortage area.
aAll models are weighted for strata sampling fractions and subgroup response likelihood.
The Policy Question
If the forces that affect recruitment and re-
tention differ, and poor retention generally is
not the reason for underserved areas, are
broad “recruitment and retention” initiatives
necessary? Should initiatives perhaps target
poor recruitment only?
We note that even if retention is not the
usual cause for shortages, physician numbers
would nevertheless improve in shortage areas
if interventions were taken to lengthen how
long physicians stayed. Further, given the re-
tention correlates identified here and in previ-
ous studies, retention may be particularly
amenable to programmatic interventions. Re-
tention is related to modifiable characteristics
of work, whereas recruitment is related to the
relatively immutable characteristics of physi-
cians’ backgrounds and professional and life-
style preferences, as well as the socioeconomic
features of communities.16,20,41 To promote re-
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tention, local, state, and federal programs can
promote practice ownership through low-interest
loans and start-up income guarantees. Practice
administrators can build a sense of personal
investment and control among employed phy-
sicians by offering leadership opportunities
and providing a greater voice in clinic policies
and work schedules.39 Local hospitals and
practice networks can reduce on-call fre-
quency by coordinating cross-coverage
arrangements. Work demands while on-call
can be lessened by providing telephone call
triage systems and full-time physician staffing
in local emergency rooms.
Limitations
The explanatory variables we used were
primarily self-reported and thus subject to re-
porting inaccuracies. Any inaccuracies are
likely nondifferential.
We based our conclusion that retention was
similar for physicians in HPSAs and non-
HPSAs on a Cox hazard model with a non-
significant P value of .08. Perhaps a larger
study would have found a significant differ-
ence. The sample size of this study provided
approximately 90% power to detect a hazard
ratio of 1.6 or larger, which corresponds to ap-
proximately a 15% difference in percent re-
tained for the 2 groups near the 5-year median
retention point for HPSAs. This study had ap-
proximately .60 power to detect a hazard ratio
of 1.36, or approximately a 10% difference in
percent retained at 5 years. Evidence suggest-
ing that group retention would not have dif-
fered in a larger study includes (a) the hazard
ratio moved further from statistical significance
(P=.24) with adjustments for group differences
in baseline physician characteristics and (b) re-
tention did not differ (P=.70) across county
primary care physician–to-population ratio
quartiles, a separate measure of underservice.
Nevertheless, with P values for unadjusted
comparisons for our primary model hovering
close to .05, we qualify our findings by noting
that HPSA and non-HPSA retention may have
differed statistically in a larger study; however,
the difference would have been modest.
The Kaplan–Meier survival curves of the
HPSA and non-HPSA cohorts (Figure 1) visu-
ally appear to separate in the middle years
studied. We assessed this observation in after-
the-fact (post hoc) statistical comparisons and
found that unadjusted survival rates indeed
differed when examined up through only 7
years (P<.05); however, we also found that
this difference was not significant when we
controlled for baseline physician characteris-
tics. Whether there is a specific period in phy-
sicians’ work tenures when retention rates in
HPSAs and non-HPSAs diverge and later re-
converge should be reassessed prospectively
in other physician cohorts.
Conclusions and Policy Recommendations
A recent Council on Graduate Medical Ed-
ucation report lamented “one of the greatest
barriers to better focused health workforce
policy has been a lack of research into the
causes and consequences of shortages.”1(p6)
With little critical research available, theories
about the nature of shortages have been
loosely conceived and often not confirmed.
Physician shortages, poor recruitment, and
poor retention have been assumed to go
hand-in-hand, with “undesirable” characteris-
tics of communities suspected to be the com-
mon root cause. Broad recruitment and reten-
tion initiatives have been the reflexive
remedy in the United States and elsewhere,
but this remedy has met with limited success.
Our study, as well as related studies, sug-
gests physician retention is minimally or not
at all worse in rural underserved communities
than in rural nonunderserved communities.
Instead, the most straightforward interpreta-
tion of current evidence is that local rural
shortages generally develop when too few
physicians are recruited, which often occurs
when local amenities, economies, and practice
situations are unattractive. Physician reten-
tion, by contrast, appears unrelated to the
amenities communities offer, but is related to
physicians’ work and family situations, their
satisfaction, and their relationships with their
communities.14,42–46
Underserved communities and state and
national health planners should develop sepa-
rate, tailored recruitment programs and reten-
tion programs. Recruitment strategies are im-
portant because low recruitment is generally
the reason shortages arise. Retention strate-
gies are important because particularly strong
retention can offset poor recruitment, the is-
sues affecting retention may be more muta-
ble, and physician turnover at any level is dis-
ruptive to patient care and expensive47 for
practices. We suggest eliminating the phrase
“recruitment and retention” from the lexicon
of rural health clichés so that these 2 distinct
processes are less often misunderstood to be
one and the same.
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